Abstract-This study examined the production of English syllable final /l/s by Chinese speakers. It was found that 1) Chinese speakers had great difficulties in producing syllable final /l/. 2) More importantly, Chinese speakers used three strategies to modify syllable final /l/: vocalization, deletion, and retroflexion. Among the strategies, vocalization is used to modify the syllable final /l/ after front and back vowels, while deletion and retroflexion occur only after back vowels. Furthermore, vocalization and retroflexion occurred after the back vowels more frequently in formal speech than in casual speech. 3) Experienced ESL learners produced more native-like syllable final /l/s than inexperienced ones, and females produced accurate or near accurate syllable final /l/ more frequently than males.
I. INTRODUCTION
It is well known that most adult second language (L2) speakers retain an accent when speaking an L2, even when they can speak the L2 with grammatical correctness and functional fluency. The accent can usually be detected in both vowels and consonants, and may frequently break down communication. With regard to consonants, both prevocalic and postvocalic consonants can be problematic, but the postvocalic ones (i.e., in coda position) seem especially so.
A. Previous Studies on English Consonants in Coda Position
Many studies have been conducted over the past two decades to explore how L2 speakers acquire English consonants. It has been found that native Mandarin and Korean speakers devoiced final stops (Hansen, 2001 ; Major & Faudree 1996; Wang, 1995) . Native Mandarin speakers replaced the interdental fricatives /θ, ð/ with /s, z/, respectively (Hansen, 2001 ). Native Korean speakers inserted the vowel [ɪ ] after the palatal fricative /ʃ / and affricates /tʃ , dʒ / (Schmidt & Meyer, 1995; Yeon, 2004) . Native Japanese speakers confused nasal /ŋ/ with nasal /n/ (Aoyama, 2003) . As well, ESL speakers simplified English consonant clusters using epenthesis, deletion or feature changing strategies (Broselow et al., 1998; Major, 1994; Major & Kim, 1999; Weinberger, 1987) . In contrast, one area in the L2 consonant research that seems to have not attracted comparable attention is the second language production of the liquid /l/. Among the limited studies on /l/, most have been focused on the syllable-initial /l/ (Bradlow et al., 1997 (Bradlow et al., , 1999 Borden et al., 1983; Goto, 1971; Sheldon et al., 1982 Sheldon et al., , 1985 or its perception in relation to another liquid /r/ by Japanese speakers (Aoyama et al., 2004) .
However, very few studies have been undertaken to systematically describe how L2 speakers acquire the English liquid /l/ in coda position. In an investigation of the English syllable final /l/ produced by Korean-English bilingual children, Oh (2002) found that the tip of the tongue gesture was produced earlier by the Korean-English bilingual children than the one by English monolingual children. The Korean-English bilingual children also had an additional gesture in their production, raising the tongue body, a gesture used in producing the Korean /l/. Thus, the result was a clear indication that L1 transfer had played a role in the L2 acquisition. Heselwood and McChrystal (2000) studied teenage Punjabi-English bilinguals and found that these teenagers tended to use a palatalized /l/ to produce the syllabic /l/ in a word like candle. They also added a vowel /ɛ / before the palatalized /l/, which is very different from the midcentral schwa-type vowel found in monolingual English in these environments. The researchers did not however explain why the subjects made such a modification of syllabic /l/. The last two decades witnessed an unprecedented increase in the number of native Mandarin speakers learning English as a second language. However, only two studies addressed the difficulties that Mandarin speakers had in pronouncing the syllable-final /l/. Lee (1976) , for instance, mentioned that the native Mandarin speakers had trouble with the /l/, but he fell short of describing how the speakers exhibited such difficulties. Hansen (2001) conducted another study which pointed out that the syllable-final /l/ in the word tell was one of the most difficult consonants for Mandarin speakers. He found that the /l/ was absent in 23% of their production and that 8% of their production involved feature change. Hansen also did not go further to examine closely the nature of the problem.
B. English /l/
English /l/ occurs in three different syllable positions. They are syllable-initial /l/, as in lip /lɪ p/, syllable final /l/, as in peel /pi:l/ and syllabic /l/, as in people /pi:pl/. Traditionally, syllable initial /l/ is called light L or clear L (Hattori, 1984; Bladon & Al-Bamerni, 1976), while syllable final /l/ and syllabic /l/ are called dark L. In Sproat and Fujimura's (1993) study, they used the terms "prevocalic L" and "postvocalic L" to describe syllcoable initial /l/ and syllable final /l/, respectively. For the purposes of this study, the phoneme /l/ will be categorized by its syllable positions.
According to Sproat and Fujimura's (1993) study, "All productions of /l/ involve two gestures, one gesture corresponding to the apical extension, henceforth termed the apical gesture, and the other corresponding to the dorsal retraction and lowering, the dorsal gesture. The apical gesture of /l/ is a consonantal gesture and the dorsal retraction gesture is a vocalic gesture since it does not produce a radical constriction in the vocal tract" (p. 304). "Consonantal gestures tend to be stronger in syllable initial position and weaker in syllable final position. Vocalic gestures tend to be weaker in syllable initial position and stronger in syllable final position" (p. 305). The relationship between these two gestures shows that the consonantal apical gesture is attracted to syllable margins, while the vocalic dorsal gesture is attracted to syllable nuclei. In terms of the gestures' timing, it was found that the apical gesture occurs slightly before the vocalic gesture in producing the syllable initial /l/. Both gestures end almost simultaneously. To produce the syllable final /l/, the dorsal gesture occurs much earlier than the apical gesture. The end of the dorsal guesture is almost synchronous with the beginning of the apical gesture (Browman & Goldstein, 1995) . The above descriptions of the English /l/ are abstracted in Figure 1 . 
C. Research Questions
The present study was conducted to investigate the production of English /l/ in syllable final position by Mandarin speakers and aimed to answer the following questions:
1 
A. Participants
Eight Mandarin speakers (4 male and 4 female) in Victoria, Canada, and eight Mandarin speakers (4 male and 4 female) in Beijing, China, participated in this experiment. All were university students, and all were native speakers of the Northern dialects of Mandarin. They ranged from 20 to 30 in age, and had been taught English in a formal educational environment from junior high school through university for over 10 years. All subjects were free from any medically significant speech or hearing problems.
The eight Mandarin speakers residing in Canada constituted the experienced group of speakers. They all had been in Victoria for at least one year, and were all over the age of 16 when they first arrived. They all had previously passed the
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Test of English as a Foreign Language (TOEFL) with a minimal score of 550, the minimum score required for an international student to enter the university. They all had taken undergraduate or graduate courses instructed in English at the University of Victoria and had communicated with local people in English on a regular basis. The eight Mandarin speakers in China comprised the inexperienced group. All were graduate students in Materials Engineering at the Beijing University of Science and Technology. None had ever been to an English-speaking country prior to participating in the study. The English instruction they received in class was focused on reading and writing abilities, and they seldom used English to communicate with others outside their English classes.
B. Stimulus Materials
Two tasks were used to elicit the ESL data in two speech styles: reading a word list and reading a mini dialogue. In the word-list reading task, forty English words in the syllable pattern CVL were used. All of them were real words. The vowels in the tested words were /ɪ /, /ɛ /, /ɔ / and /u/ 1 . Each vowel occurred ten times in various consonantal environments in each unit of the task. There were a total of 640 tokens in the word-list reading task (10 CVL × 4 vowels × 16 participants = 640 tokens).
In the mini-dialog reading task, two dialogues were prepared containing the target words with syllable-final /l/. The target words all occurred at the end of phrases or sentences. In other words, all of them occurred before a pause, creating a rhyming pattern in the dialogues. The purpose of this arrangement was to minimize differences from the effects of the following environment. The results of the pronunciations of three of the words in the dialogues were not considered: the name Phil when it occurred the first time in the first dialogue, the word well when it occurred the second time in the first dialogue and the person's name Paul when it occurred the first time in the second dialogue. This is because the pronunciation of syllable-final /l/ in the words Phil and well might be influenced by the syllable-initial /l/s at the beginnings of the following words, look and let, respectively. If the speaker speaks quickly, the two adjacent words will be linked together. The syllable-final /l/ of the word Phil would be changed into the syllable-initial /l/ of the word look. The same process of assimilation could also apply to the syllable-final /l/ in the word well. Therefore, the accuracy rate of these tokens could potentially be higher than that of other tokens with syllable-final /l/ following a front vowel. The name Paul was followed by the word would which begins with the glide /w/, which, in turn, might trigger vocalization of syllable-final /l/. Therefore, the accuracy of the token could potentially be lower than others with the syllable-final /l/ following a back vowel. A total of 304 tokens from the mini-dialogue reading task were analyzed (5 C/ɪ /L × 16 participants +4 C/ɛ /L × 16 participants + 5 C/ɔ /L × 16 participants + 5 C/u/L × 16 participants = 304 tokens).
C. Procedure
During the word-list reading task, the subjects were tested one at a time in a quiet room. At first, the subject heard accurate productions of the test words, presented by an experienced phonetician, an adult female native English speaker. This step ensured that the subject received the correct input. Then, the subject did a trial reading in order to become familiar with the words. After that, the subject read the word list. The productions were recorded into a computer using PRAAT.
In the mini-dialog reading task, the procedure was similar to that of the preceding experiment. First, the subjects heard accurate production of the test sentences presented. Then they were asked to translate the English dialogues into Mandarin in order to force them to focus their attention on the meaning of the content rather than just the pronunciation of the words. After that, they read the dialogues as if they were a natural conversation.
D. Judgment
The elicited data were judged in two ways, by native speakers and/or by Praat. Two native speakers of Canadian English were asked to identify whether the /l/s produced by the Mandarin speakers were identical to the ones made by the native English speaker. If an /l/ did not match native production, the judges were instructed to indicate how the /l/ was pronounced (or mispronounced). If the judges were not in agreement in their transcriptions, an acoustic analysis was performed with PRAAT, which was used to generate spectrograms for tokens. What was supposed to be the dark /l/ was identified in the following ways:
Phoneme /l/: The F2 drifts downward in frequency, indicating a back tongue position. The F3 drifts upward, indicating a movement of the tip of the tongue towards the alveolar ridge.
Vocalized /l/: The F2 lowers, as the tongue position is relatively back and the lips are relatively rounded, and the F2 angle towards the vowel is steeper than with the syllable-final /l/. F3 does not show a rising tendency.
Deleted /l/: The F2 and F3 of the vowel in the nucleus do not change after finishing the production of the target word. Retroflexed /l/: F3 lowers and F2 rises, which indicates that the tip of the tongue curls.
III. RESULTS AND DISCUSSION
A. Error Rate Figure 2 . Error rates of production of the syllable final /l/ with different preceding vowels in word list and mini-dialogue tasks Figure 2 clearly shows that Mandarin speakers had difficulties in producing /l/ correctly in syllable final position. The error rate for syllable final /l/ is extremely high, averaging 97% in all vowel contexts. The error rates for syllable final l/ after different vowels are all above 90%. Two reasons can be employed to explain these phenomena. Let us consider L1 phonological influence first. In Mandarin, the phoneme /l/ cannot occur in syllable final position. Mandarin only allows nasal consonants /n/ and /ŋ/ and retroflex /r/ in coda position. No other consonant or consonant cluster is permitted in coda position. Therefore, Mandarin speakers might find it difficult to pronounce the /l/ in a new syllable position.
However, this is not an entirely convincing explanation as to why Mandarin speakers cannot produce syllable-final /l/ correctly. Certain other consonants also occur only in syllable initial position in Mandarin, but they are still pronounced with a high accuracy rate by Mandarin speakers when they occur in syllable final position in English. For example, over 80% of the syllable final voiceless stops in Hansen's (2001) study were pronounced correctly by Mandarin speakers. Therefore, the new syllable position is not a sufficient explanation for this phenomenon. Thus, we should take phonetic influence into account as well. Syllable final /l/ is not only different from syllable initial /l/ in syllable position, but also different in manner of articulation that does not apply to voiceless consonants. The phoneme /l/ has two articulatory gestures: consonantal apical gesture and vocalic dorsal gesture. Both of these are oral gestures, whereas the voiceless stops have only one oral gesture (Browman & Goldstein, 1995) . Furthermore, the oral gestures of the /l/ can be considered as two lingual gestures which no other consonants in English (except /r/) have. Therefore, the articulation of the phoneme /l/ is more 'complex' (Gick, 2004) . Also, there is a time lag between the two lingual gestures of syllable final /l/, whereas the two gestures occur almost simultaneously in producing syllable-initial /l/. Since simultaneous gestures are easier to produce (Kelso et al., 1979) , syllable-initial /l/ is easier to produce than syllable final /l/. In sum, Mandarin speakers' difficulty in pronouncing syllable final /l/ correctly is due to the fact that /l/ does not occur in the position in Mandarin syllable structure patterns, and to the manners of coarticulation of the phoneme /l/. Although syllable-final /l/ is almost always mispronounced by Mandarin speakers, a small percentage of /l/s following the mid front vowel /ɛ / are pronounced correctly. The reason for this relatively higher accuracy will be discussed in the next section.
B. Error Type
In addition to error rate, error types were further investigated. Three strategies were found: vocalization, deletion, and retroflexion, which are defined as follows:
Vocalization: The apical gesture is lost and the dorsal gesture is maintained. As a result, the vocalized /l/s were heard as a back vowel such as /u/ or /o/.
Deletion: The two gestures of articulation of /l/ are totally lost, leaving no consonantal segment in coda position.
Retroflexion: The tip of the tongue is curled behind but not touching the alveolar ridge. The /l/s were perceived more as the retroflexed /r/. As shown in Table 1 , various vowels were substituted for the syllable final /l/ in the production test. The vowel /ou/ consistently replaced syllable final /l/ when the vocalization of /l/ occurred after the vowel /ɪ /. The vowels /u/ or /o/ were used to modify the /l/ when the vocalization of /l/ occurred after the vowel /ɛ /. The vowel /o/ or /ou/ substituted for the /l/ when the vocalization happened after the vowel /u/. There were exceptions, however: Ten tokens ended with the vowel /ɣ / after the front vowel /ɪ /, and ten tokens with / ɣ / after the front vowel /ɛ /. Five tokens ended with /u r / after the vowel /ɪ / and eighteen tokens ended with /u r / after the vowel /ɛ /. Shown in Table 2 , several linguistic and social factors which may affect the Mandarin speakers' use of strategies for modifying syllable final /l/ are also considered. The production results are presented according to these different factors.
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In the following tables, the letter L was used for correct production of the phoneme /l/, V for vocalization, R for retroflex /r/, and D for deleted /l/.
1. The effect of vowel backness The row of correct productions shows that Mandarin speakers had great difficulties pronouncing /l/ after any vowel, especially after the back vowels /u/ and /ɔ /. We can also see that Mandarin speakers used the same strategy of vocalization to modify the syllable final /l/ which occurred after both of the front vowels /ɪ / and /ɛ /. They used three different strategies to modify the /l/ after the back vowels /u/ and /ɔ /.
The strategy of deletion was most frequently employed in these two cases. The vocalization strategy came next, and the retroflexion strategy was the one least used to modify syllable final /l/ after /u/ and /ɔ /. Comparing the percentages of vocalization of syllable final /l/ after the vowels /u/ and /ɔ /, it was found that the percentage of vocalization after the vowel /ɔ / was twice as great as the percentage of vocalization after the vowel /u/. The difference between the occurrences of deletion to modify the /l/ after the vowels /u/ and /ɔ / is also significant, t = 4.798, p < .05.
This kind of modification can be explained by phonological influence and phonetic influence. Two types of phonological influence predispose vocalization: one is universal syllable structure, and the other is Mandarin syllable structure. The universally least marked syllable structure is the CV syllable (Yavas 1994) . Vocalizing the /l/ in coda position can be attributed to the effect of universal preference for open syllables. After being vocalized, the CVL pattern becomes CVV, which is an open syllable. Furthermore, no consonants are permitted in syllable final position in Mandarin, except nasal /n/, /ŋ/, and retroflexed /r/. Therefore, L1 syllable structure patterns enhance the high probability of Mandarin speakers' choosing the strategy of vocalization. Different from stops, which attract an epenthetic schwa to form an extra CV structure (Hansen, 2001 ; Lin 2001), syllable-final /l/ has articulatory manners which make it possible for /l/ itself to be vocalized rather than being attached with a vowel. As mentioned before, syllable-final /l/ has two articulatory gestures, a consonantal apical gesture and a vocalic dorsal gesture. In syllable final position, the vocalic gesture tends to be stronger and the consonant gesture tends to be weaker. The vocalic gesture also occurs before the consonantal gesture in producing syllable-final /l/ (Sproat & Fujimura 1993; Browman & Goldstein 1995). Therefore, it is more likely for Mandarin speakers to lose the consonantal gesture and maintain the vocalic gesture in syllable final position. The tip of the tongue of the Mandarin speakers might not touch or approach the alveolar ridge to produce an extreme obstruction after the dorsum of the tongue retracts.
Now we need to consider why the vowels /u/ and /ɔ / (and sometimes their diphthong) are selected to be the substitutes for syllable-final /l/. The two vowels share the features of [+back, +round] . According to articulatory phonology, /u/ and /ɔ / have two articulation gestures. One is a lip gesture; the other is a dorsal gesture. When speakers pronounce these two vowels, their lips become round and the dorsum of their tongue retracts. Thus, the vowels cause the dorsal gesture of syllable-final /l/ to be retained and the apical gesture of syllable-final /l/ to be lost. Also, /u/ and /ɔ / have only one lingual gesture, the dorsal gesture. Therefore, the back vowels show a pattern of "lingual simplification" (Gick, 2004 ). Due to the advantages of similarity of dorsal shape with syllable-final /l/ and the simpler 746 JOURNAL OF LANGUAGE TEACHING AND RESEARCH manner of pronunciation, /u/ and /ɔ / are chosen to modify syllable-final /l/. However, phonetic influence cannot explain the strong preference for one vowel over the other to modify syllable-final /l/ when it follows different vowels, such as /ɪ /, /ɛ /, /u/ and /ɔ /. To account for this, we need to look back to the influence of the L1 phonology. In the Mandarin vowel system, the monophthongs /i/, /ɔ / and /u/, the diphthong /ou/ and the triphthong /iou/ exist. The vowel /ɛ / only occurs after the vowels /i/ and /y/. No back vowels can follow the vowel /ɛ /. The Mandarin speakers' tendency to transfer their L1 phonological structures to their L2 yields the vowel /ou/ after the vowel /i/ (Here, Mandarin speakers change the vowel /ɪ / to the vowel /i/), and the vowel /u/ after the vowel /ɔ / in the vocalization process. The reason why the vowels /o/ and /ou/ are preferred to modify syllable-final /l/ after the vowel /u/ is quite straightforward: In order to make a segment sound like a syllable-final /l/ and also sound different from the nucleus, the vowel /o/ is chosen rather than the vowel /u/. The diphthong /ou/ is created by the closing procedure of the monophthong /o/.
Since there is no Mandarin syllable pattern that has a diphthong like /ɛ u/ or /ɛ o/, there should be no L1 syllable structure transfer to influence Mandarin speakers' choice between the vocalization options /u/ and /o/. Therefore, Mandarin speakers choose either of these vowels to modify syllable-final /l/. The relatively high accuracy rate of syllable-final /l/ after the vowel /ɛ / produced by Mandarin speakers can also be attributed to the lack of negative transfer of L1 phonological structure.
An interesting substitution was observed in two of the Mandarin speakers. They substituted /u r / to modify syllablefinal /l/ after the vowels /ɪ / and /ɛ /. The substitute's first articulation feature is the back rounded vowel /u/, and its second articulation feature is the retroflex /r/. This means that when the speakers tried to produce the target segment, the posterior body of the tongue retracted, the lips rounded and the tip of the tongue curled. The sound /u r /, with three gestures, is more difficult to produce than the liquid /l/, with two gestures. The source of making such a complex and difficult sound might be sought in the influence of Mandarin syllable structure. In Mandarin, the retroflexed /r/ can be attached to the back vowels /u/ and /o/ as a secondary articulation (Duanmu, 2000) . These two speakers tried to produce the dorsal gesture of /l/, but also rounded their lips.
Meanwhile, they misproduced the consonantal gesture of /l/ by retroflexing the tip of the tongue rather than extending it to the alveolar ridge. Another of the Mandarin speakers consistently produced syllable-final /l/ as a back unrounded vowel /ɣ / after a front vowel /ɪ / or /ɛ /. This is not a unique way of modifying syllable-final /l/. In African American English, a similar central vowel /ə/ is used to substitute for syllable-final /l/, as in bea [beə] for 'bell' and pia [piə] for 'pill' (Green, 2002 ; p. 120). The speaker may have noticed that the target /l/ has no lip rounding gesture, but still failed to produce the apical gesture. Therefore, the dorsum of his tongue retracted but without rounding of his lips.
It was found that the preceding vowels /ɪ/ and /ɛ/ are strong inhibitors of deletion, while the preceding vowels /u/ and /ɔ/ promote deletion. This may be due to 'laziness' of articulation. Since the dorsum of the tongue is already retracted in order to produce the preceding vowel /u/ or /ɔ/, Mandarin speakers might not find it necessary, in this circumstance, to raise the tip of the tongue towards the alveolar ridge to make a constriction in the vocal tract just to produce the apical gesture of syllable-final /l/. Therefore, the /l/ is deleted. Another explanation for the deletion of /l/ is the perceptual difficulty of hearing syllable-final /l/ when it occurs after back vowels. Mandarin speakers might not hear the /l/ after back vowels, and ignore the /l/ in their production. A future study needs to be conducted to prove the perceptual motivation for the deletion of /l/.
2. Effects of L2 experience Obviously, the inexperienced Mandarin speakers used the retroflexed /r/ to substitute for syllable final /l/ more frequently than the experienced Mandarin speakers did, t = 6.007, p <.05. The difference between the percentages of occurrence of deletion between the experienced group and the inexperienced group was not as obvious as in the case of retroflexion. It was, however, still shown to be significant, t (238) = 2.861, p < .05. There was no statistically significant difference in the percentages of occurrences of vocalization between these two groups, t (238) = 1.732, p >.05.
Unlike the strategies of vocalization and deletion, which do not change the lexical meaning of the original English words, retroflexion might change the meaning of words when syllable-final /l/ is changed into syllable final /r/, as in pool-poor. Therefore, the strategy of retroflexion can be a potentially confusing way to modify the /l/. This strategy is "dangerous" for effective communication because it might produce a lexical misunderstanding for listeners. The types of errors made by the inexperienced group are less intelligible than those of the experienced group, as we might expect. Therefore, we can see that the experience of living in an English-speaking country helps people to pronounce syllablefinal /l/ more like the English /l/.
3. Effects of gender There was a significant difference between males and females in the frequency of accurate production of syllable final /l/, t = 4.437, p < .05. Also, the chi-square test shows that gender does have an effect Mandarin speakers' choices of strategies to modify syllable final /l/ after the vowel /u/, χ 2 (2)=50.033, p < .05, and after the vowel /ɔ /, χ 2 (2) =19.293, p < .05. We can see that females did not use the strategy of retroflexion as frequently as males did. Female speakers more frequently vocalized syllable final /l/ after the vowels /u/ and /ɔ /. The difference between the percentages of occurrence of deletion after the vowel /u/ between females and males is significant, t = 3.614, p <.05. However, the difference between the genders in percentages of occurrence of deletion after the vowel /ɔ / did not reach a significant level, t = 1.165, p >.05.
As mentioned in the linguistic factors section, retroflex /r/ as a substitution for syllable-final /l/ is more consistent with a "Chinese accent" than other substitutions. Therefore, we can say that female Mandarin speakers outperformed male Mandarin speakers in pronouncing syllable-final /l/. Previous research has shown females to be less conservative than males, and more open to linguistic influences from the society of target language (Watt and Milroy, 1999 ; p. 41). Therefore, females have more chances to perceive English input and produce output of English and are more likely to benefit from these chances. It has also been found that female L2 speakers tend to show higher frequencies of using proper or standard forms of speech and pronunciation than males (Gussenhoven, 1979; Leather and James, 1996; Broeder, 1982) .The present study can be regarded as further evidence that females have more chances to acquire Standard English pronunciation, and pay more attention to using it. The males, on the other hand, do not seem to be as concerned about their accent as much as the females do; therefore, their errors in pronunciation of syllable-final /l/ are more accented.
4. Effects of style Using a t-test, we did not find a significant difference in error rates in production of syllable final /l/ between formal and casual styles, t =1123, p >.05. However, the chi-square test shows that style does have an effect on Mandarin speakers' preferred strategies for modifying syllable final /l/ after the vowel /u/, χ 2 =12.019, p <.05, and after the vowel /ɔ /, χ 2 = 9.381, p < .05. There is a significant difference in the degree of use of certain strategies when modifying syllable final /l/ after back vowels. Mandarin speakers are more likely to vocalize the /l/ after the vowel /u/, t = 2.972, p < .05, and the vowel /ɔ /, t = 2.821, p < .05, in the formal style than in the casual style. Meanwhile, the occurrences of deletion in the formal style were significantly increased over those in the casual style for syllable final /l/ after the vowels /u/, t =3.329, p < .05, and /ɔ /, t = 3.634, p < .05. There was a significant threefold increase in the deletion of syllable final /l/ after the vowel /ɔ / in the style shift from casual to formal. There was no significant difference between the percentages of occurrence of the retroflexion strategy in the two styles, either after the vowel /u/, t = 1.168, p > .05, or after the vowel /ɔ /, t = 0.127, p > .05.
Several studies (Broselow et al., 1998; Major, 1994; Weinberger, 1987 ) have compared production of consonants or consonant clusters in different speech styles. Using formal and casual parameter of speech style, three production styles were considered. From the most formal degree to the most casual degree, the order of the three styles is: word list reading (minimal pair reading), sentence reading (paragraph reading), and storytelling (conversation). The "formal equals accurate" axiom proposes that L2 learners achieve greater accuracy or produce more native-like output as their speech style becomes more formal. However, the present study did not find that the error rate in production of syllable final /l/ increased when the reading style shifted from word list reading to mini-dialogue reading. In other words, Mandarin speakers in the study did not produce more correct tokens of the /l/ when the reading style was more formal. However, the study found that a significant change took place when the reading style became formal. The syllable final /l/ after back vowels was more frequently vocalized or retroflexed in the word list reading task. Since there was no linguistic context in the word list environment, speakers paid attention to the spelling of the word and made every segment clearly audible. According to the sonority sequence hierarchy (SSH), vowels and retroflex /r/ are more sonorous than liquid /l/. Therefore, the Mandarin speakers chose vowels and retroflex /r/ in order to make their "/l/" more salient.
IV. CONCLUSION
This is the first study to look at the production of English /l/ in syllable final position by adult speakers of Mandarin Chinese. It was found that Mandarin speakers do have difficulties in pronouncing the /l/ in syllable final positions and show many variations in their modification of the English /l/ in the syllable positions. Furthermore, it provides an explanation as to why Mandarin speakers employ their modification strategies from phonological and phonetic perspectives. 
